Introduction
Acid-base disorder is an important issue that requires an urgent solution in the intensive care unit (ICU) (1). Stewart's physiochemical approach provides practical solutions for the understanding of metabolic acid-base disorders (2) (3) (4) . However, this approach has limitations that prevent intensivists from completing a fast bedside assessment. Therefore, methods enabling fast and accurate bedside assessment are needed. Recently, simpler and more practical approaches, such as assessments of Cl -and Na + differences, Cl -:Na + ratio evaluation, and base excesschloride (BE Cl ) calculations, have been used (5, 6) . Duward et al. (6) evaluated acid-base disorders in accordance with pH, pCO 2 , and Cl -changes. According to Duward et al. (6) , the main reason for the changes in the HCO 3 -pool is changes in Cl -. Moreover, Cl -must always be interpreted together with Na + , and the simplest method of achieving this interpretation is calculation of the Cl -:Na + ratio. Hypochloremia or hyperchloremia should be considered in accordance with the Cl -:Na + ratio. Regardless of the individual Cl -and Na + concentrations, the Cl -:Na + ratio may be low or high. This notion makes the contribution of Cl -to acid-base disorder more comprehensible. It is indicated that a strong ion difference (SID) is related to mortality (7, 8) . Hypochloremia, hyperchloremia, and dysnatremia are also known to be associated with increased mortality (9) (10) (11) . Thus, the Cl:Na + ratio can also be associated with increased mortality. In the present study, the relationship between the Cl -:Na + ratio in septic patients at ICU admission and each of the other components of the acid-base balance and ICU mortality was investigated. on the acid-base balance in critically ill patients. In the present study, the relationship of the Cl -:Na + ratio of septic patients with acidbase status and ICU mortality were investigated.
Material and methods

Study design
Materials and methods:
In our two-center study, 434 patients who were diagnosed with sepsis were included. The patients were divided into three groups: low (<0.75), normal (≥0.75, <0.80), and high (≥0.80) Cl -:Na + ratio groups. Patients' demographic data, blood gas values, length of ICU stay, and ICU mortality were recorded.
Results:
In the low and high groups, ICU mortality was significantly higher than in the normal group (29.3%, 37.1%) (P = 0.005). There was a negative correlation between the Cl:Na + ratio and each of HCO 3 -, standard base excess, and PaCO 2 (r 2 = 0.21, r 2 = 0.19, and r 2 = 0.17) (P < 0.001 for each). In the multivariate analysis, the ICU mortality was increased 2.6-fold (1.2-5.8) by low Cl -:Na + ratio (P = 0.019).
Conclusion:
The Cl -:Na + ratio is a useful parameter for showing the relationship between Cl -and Na + and their impact on acid-base status. Low Cl readmitted to the ICU, who were under the age of 18 years, whose ICU admission scores and hospital outcome were unknown, or who were nonseptic and had already received fluid therapy or mechanical ventilation support were excluded (Figure 1 ). 
Data collection
), length of ICU stay (days), and ICU mortality were recorded. Consent forms were not required because only the patient files were investigated. No parameter intervention was performed and no personal data were recorded during the analysis of the cases.
Sepsis definition
The definitions of sepsis were made in accordance with the International Guidelines for Management of Severe Sepsis and Septic Shock: 2012 (12) . The coexistence of infection (probable or documented) and systemic indicators of infection (general, inflammatory, haemodynamic, organ dysfunction, and tissue perfusion) was defined as sepsis. Culture results of the patients obtained within the first 24 h were recorded. patients (57.1%) had pneumonia-induced sepsis. Infection areas and microorganism status were not significantly different between any of the groups (P = 0.251, P = 0.120) ( (Figures 2-4) .
Classification and calculations
In the multivariate analysis, the ICU mortality was increased 1.13-fold (1.08-1.18), 1.4-fold (1.3-1.6 , respectively (P < 0.001, P < 0.001, P = 0.019, P = 0.034, P = 0.006, P = 0.026, and P = 0.007, respectively) ( Table 2 ). (Figures 2-4) . This result shows that the Cl -:Na + ratio is an important parameter in acid-base evaluation. An abnormal Cl -:Na + ratio can be the primary reason for a metabolic acid-base disorder, or it can be the result of compensation for metabolic or respiratory acid-base disorders. We think that this notion is most important in septic patients who have increased mortality. Rare combinations can be seen in daily clinical practice, and those combinations were also discussed in previous studies (Table 3) (6, 9, 13, (15) (16) (17) (18) (19) . Kurt et al. (15) indicated the presence of hypochloremic metabolic acidosis in 16% of acid-base disorders. We also detected a low Cl -:Na + ratio in 3.6% of patients with acidosis (Table 3 ). It is observed that a low Cl -:Na + ratio can develop as compensation for hypercarbia. Such an acidbase disorder may be detected in patients diagnosed with chronic obstructive pulmonary disease. In these patients, treatment of a low Cl -:Na + ratio without considering the respiratory component may result in severe acidosis or management of the respiratory component without taking into account the possibility that the low Cl -:Na + ratio may cause severe alkalosis. Tani et al. (9) showed that in critically ill patients with hypochloremia, SID-related alkalosis can develop and the duration of ICU stay and mortality rate can increase. In this study, 90.8% of the patients were postoperative patients. Thus, iatrogenic electrolyte changes may have occurred and affected the mortality results. We also detected a low Cl -:Na + ratio in 4.4% of the septic patients with alkalosis. It was observed that the main reason for alkalosis in these patients was a low Cl -:Na + ratio. Management of a low Cl -:Na + ratio is the highest priority in these patients. It has been reported that hyperlactatemia and hyperchloremia cause metabolic acidosis and increase the mortality rate (13, (16) (17) (18) (19) . Story et al. (10) showed a positive correlation between nonlactate SID and HCO 3 -in the hyperchloremic patient group. In the present study, a high Cl -:Na + ratio was detected in 11.5% of the patients with acidosis. Hyperlactatemic-hyperchloremic acidosis has been observed in patients with high lactate levels. The recognition that hyperchloremia is one of the causes of acidosis is important in the determination of fluid management.
Discussion
The Cl -:Na + ratio is expected to decrease in metabolic alkalosis (6) . In the present study, however, a high Cl -:Na + ratio was detected in 3.0% of the patients with alkalosis. Metabolic acidosis caused by hyperchloremia has been observed to be overcompensated by hyperventilation, causing respiratory alkalosis. If normocarbia develops under mechanical ventilation, hyperchloremic acidosis may become apparent.
Recent studies have demonstrated that hypochloremia, hyperchloremia, and dysnatremia are related to increased mortality (9) (10) (11) . Nevertheless, identifying the Cl -:Na + ratio as a predictor of increased ICU mortality may be premature. However, it is true that APACHE II, SOFA score, low and high pH values, a high Na + concentration, a lactate level ≥2 mmol L -1 , and a low Cl -:Na + ratio are predictors of increased ICU mortality in the present study. Furthermore, there was no relationship between Cl -concentration and increased ICU mortality. Duward et al. (6) proposed that a Cl -:Na + ratio below 0.75 is a good indicator of the presence of UA and that a Cl -:Na + ratio greater than 0.79 excludes UAs (6) . Thus, the relationship between a low Cl -:Na + ratio and increased ICU mortality may be related to increased UAs.
In conclusion, the Cl -:Na + ratio is a useful parameter for showing the relationship between Cl -and Na + and their impact on acid-base status. APACHE II, SOFA score, hypernatremia, low and high pH values, hyperlactatemia, and a low Cl -:Na + ratio at ICU admission can be used as prognostic indicators for increased ICU mortality in septic patients. The relationship between the Cl -:Na + ratio and increased ICU mortality has to be evaluated with further prospective studies.
